Objective: Increasing long-term sickness absence in many countries asks for specific measures regarding return-to work. Methods: The risk of longterm sickness absence was assessed using a questionnaire containing workrelated, function-related, stressful life-events-related, and person-related factors. Additionally, workers' occupational health physician estimated the worker's chances for work resumption. Reliability, construct, and criterion validity of the questionnaire were measured. Results: Two hundred seventy-six patients and 35 physicians participated in the study. The reliability was satisfying (a > 0.70) for all scales, except for perfectionism (a ¼ 0.62). The results of the CFAs showed that the hypothesized factor models fitted the data well. Criterion validity tests showed that eight predictors significantly related to the estimation of the occupational physicians (r < 0.05). Conclusions: The scales of the questionnaire are reliable and valid, and may be implemented to assess sick-listed workers at risk who might benefit from a rehabilitation program.
T he number of disabled workers has dramatically increased worldwide. Previous studies have shown that long-term sickness absence is a prognostic marker of future absence from work, early retirement due to ill health problems, and mortality. Longterm sickness absence can also be associated with future unemployment, financial difficulties, psychological problems, and social exclusion. 1 Despite the growing interest in decreasing sickness absence across Europe and many countries that implement promising projects, it remains challenging to dedicate the resources to the people that need it most, that is, sick listed employees with a high risk of not returning to work. Hence, most sick listed employees are returning to work spontaneously within 6 weeks and do not need additional support. 2 Existing instruments do not make a clear distinction between employees who will spontaneously return to work and employees who have a high risk of long-term sickness absence. Early intervention is key, because it is widely acknowledged that the longer an employee is off work, the smaller his chances of ever returning to work. 3 The occupational physician has the task (among others) to guide reintegration processes within companies (adapted workspace, . . .) in cooperation with the physician of the sickness fund organizations. A screening method to detect high risk of long-term sickness absence among the large group of sick employees might thus be a useful contribution to support both physicians in their tasks. As such, resources (eg, money, services) can be provided in a more efficient way, and the return to work process of employees at high risk can start much earlier.
Existing instruments to screen for long-term sickness absence are merely focused either on a specific medical condition, or implemented in the specific political context of a country. However, international experts agree that more the absence takes longer, less the cause of this absence is related to the initial medical diagnosis. 4 The aim of the current study is to validate the new, more generic questionnaire that is applicable in all contexts to predict long-term sickness absence. Specifically, we will test the reliability, the construct validity, and the criterion validity of the scales of the screening instrument.
METHODS

Variables and Instruments
Several literature reviews have identified factors predicting long-term sickness absence (eg; sex, age, level of education, marital status, number of children and the strains of private life, perceived health, mental, and psychosomatic complaints, . . .). [5] [6] [7] Based on these predictors and on existing validated questionnaires, a new model and questionnaire for early screening of high risk of longterm sickness absence has been constructed.
Two questionnaires were used in this study; one for the patient and one for the occupational health physician. The patients' questionnaire was constructed based on existing questionnaires on (long-term) sickness absence. In a previous study 8 we conducted a literature review and identified both predictors of long-term sickness absence in general and predictors of long-term sickness absence under certain conditions (eg, cancer patients, . . .) or in certain settings (eg, Norway,..). In total, 21 predictors were identified. Based on this selection, we selected questions from validated questionnaires measuring these possible predictors. Current patients' questionnaire thus contains questions from existing questionnaires, sorted in 21 categories that were described in literature. All questions were scored on a six-point Likert scale ranging from (0) f.e. totally disagree to (5) f.e. totally agree, regardless of their original scale range. Patients were also queried on the following Table 1 illustrates the structure and content of the patients' questionnaire, the source-questionnaires, and the number of items measuring each factor, and how items or scales were scored.
To deal with low factor loadings or weak internal consistency for multiple items, we omitted items with factor loadings below 0.40 9 or items for which Cronbach a coefficients of the corresponding scale significantly increased when deleting the item. In total, two items were dropped for further analysis, both from the learning and development scale; one item because a double question was created due to bad translation, and one because the internal consistency improved when deleting the item (0.781 ! 0.807). All other items loaded on the corresponding hypothesized latent variable.
The occupational health physicians' questionnaire contained only one question: ''What is your estimation for this patient concerning re-integration?'' with following possible answers: (1) the patient will resume independently without adjustments to the workstation. (2) The patient will resume independently, but adjustments to the workstation are necessary. (3) The resumption of the current job is not possible for the patient, and another job within the company must be sought. (4) The resumption of the current job is not possible for the patient; another job needs to be found within another company. (5) The patient is definitively unsuitable for any work. The occupational health physician was asked to select one of five responses.
Design and Sample
A cross-sectional data collection was organized in cooperation with 35 voluntary occupational health physicians from eight Belgian external and one internal occupational health and safety services. Data were collected from June to October 2017. Occupational health physicians were recruited via Co-Prev, the association of occupational health and safety (OHS) services in Belgium. 10 Eight out of 11 external services were represented in the study. The sample represented about 3.5% of the total population of occupational health physicians in Belgium (N ¼ 1002) and show similar characteristics with the total population.
11 37% of the physicians in our sample were men, 63% were women (compared with 44% and 56%, respectively, in the Belgian population of occupational health physicians). Most physicians in Belgium are working for an external service (94%), which is comparable to our sample (34 out of 35 physicians worked for an external service). The Dutch speaking physicians (77%) were overrepresented compared with the Belgian occupational health physicians (61%).
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The inclusion criteria for the patients were: (1) being on sick leave, (2) made an appointment with an occupational physician to discuss reintegration, and (3) French or Dutch speaking. Exclusion criteria were: (1) does not receive sickness benefits, (2) made an appointment with occupational physician for any other reason than to discuss re-integration, (3) does not speak French or Dutch (cannot understand the questionnaire).
Statistical Analysis
Analyses were performed with SPSS 24 (IBM SPSS Statistics for Windows, Version 24.0, Armonk, NY) and AMOS 24 (IBM SPSS AMOS for Windows, Version 24.0, Armonk, NY). Preliminary data screening on multicollinearity (bivariate correlations between the observed variables higher than r ¼ 0.85 or variance inflation factor ¼ 4) and non-normality (skewness index greater than 3; kurtosis index higher than 10) showed no evidence for potential problems for their use in the subsequent analysis. 12 Descriptive statistics, more precisely frequencies, means and standard deviations (SDs), were performed to describe the study sample.
First, the reliability of the study scales was evaluated using Cronbach a coefficients. The generally agreed upon criteria for scale reliability is its cut-off value 0.7. 13 Second, construct validity was evaluated through a series of confirmatory factor analyses. Because of the small sample (n ¼ 276), the complexity of the study model and the large number of study scales, we tested a measurement model for each category of factors (ie, work-related factors, functioning factors, stressful lifeevents, and person-related factors). Model fit of these hypothesized measurement model was evaluated using the following fit indices: the Comparative Fit Index (CFI), the Non-Normed Fit Index (NNFI), the Root Mean Square Error of Approximation (RMSEA), and the Standardized Root Mean Residual (SRMR). The chisquared difference test was used to compare the hypothesized measurement model with alternative, nested models. The hypothesized measurement models concerning ''Stressful life-events'' and ''person-related factors'' were not compared with alternative models because these models respectively only had one latent factor and one of two latent factors had only one item.
Third, path analysis was applied to investigate the criterion validity. We tested multiple models including interrelationships between the explanatory variables from the patients' questionnaire and physicians' estimation of patients' return to work. The first model (1st quadrant) included relationships from the work-related factors (as described in Table 1 ) to the estimation of the occupational health physician concerning return to work. In the second model (2nd quadrant), relationships between the functioning related factors (as described in Table 1 ) and the estimation of the occupational health physician concerning to return to work were modeled. The third model (3th quadrant) reflected the relationship between the stressful life-events factor and the estimation of the occupational health physician concerning return to work. Finally, the fourth model (4th quadrant) included paths from the person-related factors to physicians' estimation of patients' return to work.
Missing values in the data were handled using mean substitution.
Procedure
The occupational physicians were asked to include every patient whose consult concerned a return-to-work support process, during an inclusion period of 3 weeks. Individual reminders were sent twice, after the inclusion period of 3 weeks to the occupational health physicians.
The printed versions of the questionnaire were delivered to the occupational health physician via regular mail. An informed consent form for the patient was provided. After 3 weeks, the occupational physician was asked to send back all questionnaires. The questionnaires were scanned using special scanner software.
RESULTS
Two hundred seventy-six respondents met the inclusion criteria and participated in the survey. About 65% were women. The mean age of the respondents was 44.8 years (standard deviation [SD] ¼ 10.5). Most respondents were Dutch speaking (86.2%); the French speaking part of Belgium was not equally represented (13.8%). In Belgium the French speaking part (Brussels excluded) is 37.7% of the total population (French þ Flemish without Brussels). Professionals (according to the international standard classification of occupations definition) were the largest group in our sample (39%), followed by elementary occupations (20.9%). Managers were the least represented group (2.4%). About 40% of the respondents were working in health care services. Most respondents (38.4%) had an upper secondary diploma, 25.4% had a bachelor degree, and only 7.2% had a university degree.
About half of the respondents (53.6%) suffered from musculoskeletal diseases (International Statistical Classification of AU, autonomy; EB, emotional burden; FCE, fear of colleagues expectations; HPP, health perception patient; JS, job satisfaction; LD, learning and development opportunities; PD, psychological distress; PF, perfectionism; PP, pain perception; PWL, physical workload; RE, recovery expectations; RTWE, return to work expectations; RTWN, return to work needs; SLI, stressful life-events; SSC, social support colleagues; SSM, social support management; TIP, turnover intention profession; TOE, terms of employment; WE, work expectations; WHI, work-health interference; WL, workload.
Diseases and Related Health Problems 10-13), about a quarter (25.5%) suffered from mental and behavioral disorders (ICD 10-5), 12 respondents (4.6%) had multiple diagnoses, and 17 respondents did not provide a (clear) diagnosis (6.2%). Similar to the national data in Belgium, fewer male than female patients are on sick leave (47.1% vs 52.9%) in primary sickness absence (>28 days). These numbers confirm the most important causes of invalidity (more than 1 year) in the total population, which are musculoskeletal diseases (34.33%) and mental problems (27.84%). The same causes count for primary sickness absence. Although we did not aim to have a representative sample of the population of employees in sickness absence, we seem to have a more or less good reflection of the Belgian population of employees in sickness absence in our sample. In Table 2 an overview is given of the reliability (Cronbach a) of the different scales, together with their mean, standard deviation, and intercorrelations with other scales. In the final reduced measurement model the Cronbach a for the latent factor perfectionism is 0.62, which is below the threshold of 0.70, but still acceptable.
14 For all other scales, the reliability is good (>0.70).
The results of the confirmatory factor analyses that were used to assess the construct validity of the scales are shown in Tables 3  and 4 . All four hypothesized models with the latent factors linked to one of the four categories (ie, work-related factors, stressful lifeevents, functioning factors, and person-related factors) fitted the data well and demonstrated a better fit compared with the other alternative models. Table 4 gives an overview of all items and their factor loadings in the final reduced measurement model. All items have acceptable factor loadings (more than 0.40). 9 The results of the path analysis (criterion validity) indicating relationships of the work-related factors, functioning factors, stressful life-events factors, and variables reflecting individual characteristics (person-related factors) on the one hand with the estimation of the occupational health physician on the other hand are presented in 
DISCUSSION
This study found that the screening tool is an instrument with reliable scales (except for the perfectionism scale). The construct validity was satisfying: we found that the hypothesized measurement models with the theoretical factors fitted the data well, and showed a better fit in comparison with a number of alternative measurement models. However, both work-related factors and AU, autonomy; EB, emotional burden; FCE, fear of colleagues expectations; GJP, general job perception; H, health; HPP, health perception patient; JC, job content; JS, job satisfaction; LD, learning and development opportunities; PD, psychological distress; PF, perfectionism; PP, pain perception; PWL, physical workload; RE, recovery expectations; RTW, return to work; RTWE, return to work expectations; RTWN, return to work needs; SS, social support; SLI, stressful life-events; SSC, social support colleagues; SSM, social support management; TIP, turnover intention profession; TOE, terms of employment; WE, work expectations; WHI, work-health interference; WL, workload. For the criterion validity, we found a significant relation between eight out of 20 latent factors and the estimation of the occupational physician about the probability of return-to work for the patient. The work-related factors comprising physical workload, social support colleagues, workload and learning, and development opportunities showed a significant (P < 0.05) relation with the estimation of the occupational physician.
The positive relation with physical workload and workload means that the higher the physical workload or workload is according to the patient, the higher the risk according to the occupational health physician for long-term sickness absence. According to Beemsterboer et al 5 perceived physical and mental workload and work contents (among which workload), are independent determinants for the duration of the sick leave. According to the cohort studies of Airaksinen et al 15 ''job strain'' is one out of 17 predictors for sickness absence lasting more than 9 days. However, according to this study, job strain is not predictive for sickness absence lasting more than 90 days. According to the researchers, future research should determine whether applying predictive tools for long-term sickness absence offer benefit in particular for people in the ''grey zone,'' that are those with a medium-level risk, because accurate assessment of the risk of prolonged sickness absence could inform the healthcare personnel to target them with timely interventions. Predictive tools may provide less benefit in studying high-risk people with known health problems who already participate in preventive interventions implemented by healthcare professionals. This adds a very interesting perspective to our current study, since this has the purpose to identify the high-risk people.
The negative relation of social support colleagues and learning and development opportunities means that the less support of colleagues or the less learning and development opportunities according to the patient, the higher is the risk of long-term sickness absence according to the occupational physician. This seems to converge with the results of the literature review of DekkersSánchez et al 6 where two factors ''lack of skill discretion'' and ''perception of not being welcomed back to work'' are described as factors associated with long-term sick leave.
The functioning related factors comprising a positive relation with the estimation of the occupational health physician are the return to work needs. This means that estimation of the occupational health physician about the return to work probability of the patient is strongly related to the estimation of the patient concerning needs for return to work. The factor described as ''Assessed to be in need of comprehensive rehabilitation'' in the systematic literature review of Sanchez et al 6 also was a factor associated with long-term sick leave. Also in this case, the findings of the literature review, however uncertain, are confirmed in this study.
The negative significant relations with return to work expectation and health perception mean that the stronger the patient beliefs he or she is in a bad medical condition, or he or she think it is impossible to return to work within 4 weeks, the stronger the occupational health physician beliefs that there is a high risk for long-term sickness absence. The ''poor general health'' factor and ''own prediction of non-return to work'' factor in the review paper of Sanchez et al 6 were also a factor associated with long-term sick leave.
The positive relation with the stressful life-events means that the more negative stressful life-events are perceived by the patient, the more pessimistic the occupational health physician estimates a possible return to work. Beemsterboer et al 5 came to the same conclusion as they described the strains of private life as a determinant of sick leave duration.
From all above, we can conclude that this study strongly cooperates in supporting theories from different literature reviews and a recent Finnish study. In literature today, factors related with long-term sick leave are always described with a lot of uncertainty. Most factors are not significantly (enough) related to the outcome to make statements. Therefore, this study can contribute to the field of research concerning these factors, and in supporting the physicians to screen for long-term sickness absence.
The screening tool developed in this study might be useful to screen for the risk for long-term sickness absence in an early stage of the sickness process. The patient can use the questionnaire as a selfassessment instrument to evaluate his risk for long-term sickness absence. Automatic feedback for the patient can be provided, to explain the different scales and the scores he got on each one. The physician assessing the disability, can use the information of the screening tool to invite patients with a high risk for long-term sickness absence for an evaluation moment and to provide support and feedback on return to work possibilities. With a decreasing number of physicians assessing disability, the screening tool might facilitate their job by selecting the high-risk profiles. The patients on the other hand can profit from a close follow up, and support during their sickness and revalidation process. Occupational physicians at last can use the questionnaire results to make an estimation about the main factors that hinder patients to return to work and subsequently provide better feedback and support.
However, a few limitations to this study seem worth mentioning.
First, selection bias of participating occupational physicians cannot be completely excluded, since the participation was voluntary. This study might have attracted specifically physicians working in specific settings, which does not necessarily represent the total patient population.
A second limitation is the assessment of the physicians, which does not necessarily represent an unbiased estimation of the actual situation of the patient. However, we choose this criterion to test for concurrent validity, because this type of validation needs a criterion that exists at the same time as the measure (at the moment of the questionnaire). Consequently, we consider carefully our eight significant factors as being important factors for return to work. In a follow-up study, we will measure the time until return to work of patients who filled out the questionnaire after 6 weeks of sickness absence, and thus measure the predictive validity of the instrument.
Lastly, it should be mentioned that the ultimate test of this tool will be the comparison to the actual outcomes of return to work. Results of other tools will be compared with the results of the quickscan as well.
In addition, the questionnaire should be evaluated by patients themselves to test for content validity. Both validation processes have already been started. 16 
